Inhibition of apolipoprotein AI gene expression by tumor necrosis factor alpha: roles for MEK/ERK and JNK signaling.
Plasma high-density lipoprotein and apolipoprotein AI (apoAI) levels are suppressed by tumor necrosis factor alpha. To determine the molecular mechanisms responsible for the effect of TNF alpha on the apoAI promoter activity, HepG2 cells were exposed to both genetic and pharmacological modulators of TNF alpha-mediated signaling in the presence or absence of TNF alpha. Exogenous ERK1 and ERK2 expression suppressed basal apoAI promoter activity; however, only ERK2 enhanced the ability of TNF alpha to suppress apoAI promoter activity. Exogenous expression of all three MEK isoforms (MEK1, MEK2A, and MEK2E) suppressed basal apoAI promoter activity and further aggravated TNF alpha-related apoAI promoter activity inhibition. Treatment with SB202190 (p38 MAP kinase inhibitor) alone significantly increased apoAI promoter activity; however, in the presence of TNF alpha, apoAI promoter activity was suppressed to an extent similar to that in cells not treated with SB202190. ApoAI promoter activity increased in cells treated with the specific JNK inhibitor SP600125, but unlike SB202190 treatment, the level of TNF alpha-related apoAI promoter inhibition was reduced by 50%. Similarly, the level of TNF alpha-related apoAI promoter inhibition was reduced in cells transfected with JNK1 siRNA. Finally, treatment of cells with the NF-kappaB inhibitors BAY and SN-50 or overexpression of NF-kappaB subunits p50 and p65 had no effect on the ability of TNF alpha to repress apoAI promoter activity. These results suggest that TNF alpha suppresses apoAI promoter activity through both the MEK/ERK and JNK pathways but is not mediated by either p38 MAP kinase activity or NF-kappaB activation.